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ABSTRACT: A resilient wheel comprising a woven wire tire 
clamped to the rim of a conical wheel disc. The tread surface 
of the wire tire has tread units comprising abrasive coated 
strips clamped to the wire tire and arranged in a herringbone 
pattern around the tread area of the tire. A relatively rigid an- 
nular frame is provided inside the wire tire that limits deflec- 
tion of the tire under load. 
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RESILIENT WHEEL 
ORIGIN OF INVENTION 

TJse rr.vent’OTi described herein was made in the per- 
''orma-’ce of -York under a NASA contract and is subject to the 
-rc’'T,’ors of Section 303 of the National Aeronautics and 
Act of I95S, Public Law 85-568 (72 Stat. 435; 42 

BACKGROUND OF THE INVENTION 

This invention relates generaliy to resilient wheels and more 
particularly to wheels for stjpporting a vehicle traveling over 
an unprepared surface such as the surface of the moon. 

Pursuant to future space exploration projects, v/heeled vehi- 
cles are now being developed for the purpose of traveling over 
unprepared surfaces such as the surface of the moon. The 
wheels of such vehicles must have considerable resiliency for 
shock absorbing purposes, and must produce adequate trac- 
tion between the tread surface of the wheels and the surface 
over which the vehicle is to travel. Further, it is important that 
the wheels have a reasonable wearing life and be relatively 
lightweight. 

Wheels equipped with tires made of rubber and synthetic 
fiber would not be suitable for use in the lunar environment 
because these materials will decompose rapidly in the vacuum 
environment and in the extreme temperatures prevailing on 
the lunar surface. While resilient wheels made principally of 
metallic materials are known in the art, each of these prior 
wheels have features and characteristics which render them 
unsuitable for use on a lunar vehicle. More specifically, prior 
metallic resilient wheels are considered unsuitable for use on a 
lunar vehicle in one or more of the following respects: ( 1 ) un- 
duly complicated and heavy; (2) the tread provides in- 
adequate traction; ( 3 ) insufficient wearability. 

SUMMARY OF THE INVENTION 

The invention comprises a woven wire tire, tubular in cross 
section, clamped to the rim of a wheel disc. Tread units are at- 
tached to the tread surface of the woven tire in a regular pat- 
tern. The tread units are relatively short and are assembled so 
that the tread elements may flex and shift when the woven 
wire tire deflects as it rolls over the supporting surface. Within 
the wire tire is an annular frame that limits the degree of 
deSection imposed on the wire tire. 

Accordingly, it is a general object of the present invention 
to o'ovide an V-D'"Oved resil’ent vAeel for supporting a vehi- 
cle .'avoling C 77 •;r:preparec surfaces. 

A mc'c cpacfflc object o." the inventiors is to provide a 
'■ec'""rr vhcel fc' svrccrtirg s vehicle traveling on an irregu- 
>- and vrpieparec' st-^ace that will provide adequate trac- 
! o", bearing sur'"co, .t'"c i rvc a long vrearabiiity. 

/i*'ctbc' cVsci o'" Ae invention is to provide a resilient 
’"-Tf — -r fjo ‘•uitab'c or supposing a vehicle rolling on 
’'nrr^nc'sd r^-^accc, fc'-’ ss the !-j"a" surf''ce, that will not be 
.'“dv ; ro-'vv arc viii -'ot 'ncorporste materials that will 
-'n d’y decompose i’* a vacuum enviror-rtert. 

"bese c‘he' objects and advartages of the invention 
vdl fcecor-c aroarcr* upon '■cfererce *o die following specifi- 
ca .'cn, ct'erc ft c'airns ard d'-aw'-’g. 

BRIEF DESCRIPTION OF THE DRAVdlNG 

F!G. 1 is an elevational view of a portion of a resilient wheel 
embodying the present invention; 

FIG. 2 is a cross-sectiona! view taken along line 2-2 of F.IG. 

1 ; 

FIG. 3 is a fragnientary view taken along line 3-3 of FIG. 1 
showing the arrangement of tread units attached to the tread 
surface of the wheel; 

FIG. 4 is a cross-sectional view taken along line 4-4 of FIG. 


DESCRIPTION OF THE PREFERPdSi: FVFC-'"' E' “ 

Referring to FIGS. 1 and 2, " -'-'C'',- - — , ■ - - 

wheel 11 the main components of v/hich v* ' 

5 disc 13, and an inner frame 15 enc’osed ’-'y " -rr—’- "-rr; -- 

17 with its attached tread units 19. "’•’c • c'--' : " ' -c : ’ ^ 
conical configuration having a cent’-a! he"' f c-^cc'- — ■- 
axle and has an outer rim portion 23 tc v ' tc' - r -<~or 
fasteners 25 a similar rim portion 27. 

10 The inner frame IS is circular, confom ~y 

wheel disc 13, and comprises a ring -TIC, r':^r '*'■ c : 

cross section and regularly spaced R- - 3 
welding to the flanges of the ring 29. 

Enclosing the inner frame IS is the woven r 'rc , i 7 erw- 
15 prising individual strands 18 that are m'dc o" 1’ yr 

steel, such as music wire, and are curvec c icy-.'.rf 7 •"■'cr' "nc 
side of the rim to the other side thereof T.'e wsrn tire IT rnd 
frame 15 are clamped to the respective rirr n.;-tioas dd and 27 
by screws 33. The cross-sectional diameler of the woven wire 
20 tire 17 is considerably grpater than the cross-sectional diame- 
ter of the inner frame IS so that the tire 1 7 may deflect several 
inches under load before it contacts the relatively rigid inner 
frame 15. In the embodiment illustrated, a deflection space of 
, about 3 inches exists between the vt^ire tire 17 and the inner 
frame 15 at the vertical centerline. 

FIG. 3 shows the tread units 19 being arranged in a herring- 
bone pattern on the tread surface of the wire tire 17. The 
diagonally directed tread units 19 each comprises a row of 
2 Q three tread strips 29 joined end-to-end. The innermost tread 
strip 20 of each unit 19 is positioned with its center point coin- 
ciding with the circumferential centerline of the tread surface 
of the wire tire 17. Also the innermost tread strip 20 of each 
tread unit is connected to the reversely sloping unit at the 
35 point where the two units meet. 

As shown in FIG. 4, the tread strips 20 are clamped to the 
strands 18 of the wire tire 17 by rivets, such as 37, provided 
with washers 39, and 41 and spacers 43. The ends of the tread 
strips 20 in a unit 19 are overlapped and the rivets extend 
40 through these overlapping ends. At the joints where one unit 
of tread strips joins another unit of tread strips the overlapping 
ends of three strips are present and the rivets 37 extend 
through these three overlapping ends. The tread strips are 
relatively short and when joined in the manner described are 
45 permitted a considerable degree of “play” at the pivoted joints 
such that the strips may shift with the wire tire as it flexes and 
flattens under load. 

The tread strips 20 are preferably made of a poiyimide 
material. One suitable materia! of this type is produced by the 
DuPont Company under the designation Vespa!. The strips 20 
are coated on their outer surfroc w'th an abrasive '■ub^rance 
such as silicon carbide grit 'vith the gnt being bonded to the 
Vespal material with a polyimioe b'-'cer fiC such as ?,C- 
2 j 508 1 Pyralyn, also produced by the DuFon' C^'meacy. 

The materials indicated am we'i su-'ed ' - - 'cric')”-. - -rrv. 
tractionandforwithstandin^^exTeme'yc"'' 'c- em'-- -’-jrj;, 
The tread strips 20 have good C’.Tab'”ty -•-ic ’7’ G; 

woven wire tire 17 from oeirg Tgori y , j r - * 

gQ ca.se if this wire made conio-' w'tFi *y-o r-._ , - 

vehicle was traveling. 

Thus, the invention provides r du'‘a'„Fe ' 
b!e wheel capable of providmc adccuE' ; - -- 

prepared surface, such as the hmar ^ - > 

65 tread units that are capable of sh'f i-y ' - - 

tire of the wheel. 

We claim: 

!. A "esiF’cat viihee' compris'pg" 

a subrt^n'ually r;g d support dmoosec ac" - - 

70 arc de'-mg ? c “crNr m '"C'’'', 

b“;rg rtlacT'-d '0 sa’d s.'cpcn 

sate t're cc!npri''ng a res’i'crt ’v— c ■ ' ■ c ’ 

fere'^t’a! su’^='ce 0'' d--U'- "" 

face; 


75 



3,568,748 
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' - "ositi-? >ed tread units .attached to said tread sur- 

c i s; id 'lire s leii, said units being arranged in a regu- 

ce-c’ •in'ts erci comprising a plurality of adjacent read 
''.r-ps; .<rd 

siii' strips of said tread units being pivotally connected to 
the adjacent strip of said unit whereby said strips may 
pivot v/hen said wire she!! flexes under load. 

2. T.he invention as defined in claim 1 wherein said pivotal 
coanectioES between said adjacent tread strips comprises a 
faatener having a portion extending through said strips and 
through said wire shell. 

3. The invention as defined in claim 1 including a relatively 
rigid frame connected to and extending around said periphery 


of said support and disposed within said tire whereby said 
frame limits the amount of the deflection motion of said 
resilient shell. 

4. The invention as defined in claim 3 wherein said frame 

5 comprises a circular ring member extending around said sup- 
port, said member being joined to a series of curved straps ar- 
ranged transversely of said member. 

5. The invention as defined in claim 1 wherein said tread 
strips comprise a polyimide materia! coated with an abrasive 

10 substance. 

6. The invention as defined in claim 5 wherein said polyi- 
mide material comprises Vespal and said abrasive substance 
comprises a silicon carbide grit. 
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